Proteomic analysis of the human brain in Huntington's Disease indicates pathogenesis by molecular processes linked to other neurodegenerative diseases and to type-2 diabetes.
Huntington's disease (HD) is a neurodegenerative disorder in which the aetiological defect is inherited or spontaneous mutation in the HTT gene, which alters the structure of the corresponding huntingtin protein and initiates a pathogenetic cascade that ultimately leads to or causes dementia. Here our main objective was to elucidate further the pathogenic processes that underlie neurodegeneration in HD. By using two-dimensional gel electrophoresis we performed a proteomic case-control study of two brain regions in post-mortem human tissue from seven well-characterized HD patients and eight matched controls. In the middle frontal gyrus we identified twenty-two differentially-expressed proteins whereas by contrast in visual cortex only seven were altered. Twenty of these proteins have not to our knowledge been associated with the pathogenesis of HD before although all functional families implicated have previously been linked to other neurodegenerative diseases. Most of the proteins identified play roles in cell stress responses, apoptosis, metabolic regulation linked to type-2 diabetes, the ubiquitin-proteasome system, or protein trafficking/endocytosis. We propose that HTT mutations lead to or cause functional impairment of these pathways and that simultaneous restoration of their functions by targeted pharmacotherapy could ameliorate the signs and symptoms of HD. These studies provide a unique illustration of the interlinked disease processes that underpin/contribute to the pathogenesis of neurodegeneration in a genetically-mediated disorder of protein structure, and provide a signpost towards the design of new therapeutic interventions.